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During the past biennium the Institute continued to function as the 

research branch of the Fish Division. This organization of fisheries 

biologists might be conpared with the research division of a modern in• 

dustrial plant. Its duties are to test present methods of fisheries 

manageP.tent and to develop and perfect new and better ways to r.ie.intain 

or improve fishing. 

The University of Michigan has furnished office and laboratory space 

to the Institute since its establishment in 1930. Expansion of research 

during the past five years has necessitated more adequate quarters than 

could be provided in the Museums building. Recently, excellent space 

has been assigned in the Museums Annex which has increased the efficiency 

and comfort of the staff. The University further aids the Institute by 

furnishing advice and assistance from many of its departments on special 

problems. 

Ndchigan State College of Agriculture and Applied Science has co

operated particularly in the investigation of fish nutrition and of water 

soils. Fellowships on these subjects have been supported there during 

the past biennium. 
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In this period approximately one hundred and fifty formal reports 

and memoranda covering investigations by the staff have been submitted to 

the Conservation Department. The factual data and recommendations con

tained therein have been extensively utilized by the administration in 

deterrrd.ning or advocating policies for the manag0r.1ent of :Michigan's 

public waters. Space does not pel"J!lit detailing the results of all of 

these investigations. Some of the data secured have been published in 

scientific journals or in "Michigan Conservation." References to these 

are given in footnotes. There is urgent need, however, for a s eries of 

Institute bulletins which will make its findings pro!!lptly and permanently 

available. Precedent for such a series may be fowid in t~e publications 

of the California Division of Fish and Game and in reports of the Hew York 

Conservation Department and others. 

Major problems attacked during the bienniu.,n are listed below with 

a summary of the results to date. ····--(\-~ (I) Fisheries surveys. Preparation of bottom contour maps of 

't'~ lakes, the first step toward the development of fisheries management 

\JO plans, proceeded very satisfactorily during the past two winters. The 

c.c.c. under the direction of the Institute mapped 208 lakes in 20 counties 

in the northern part of the state. In southern Michigan, where such help 

is not generally available, crews of hatchery employees, who would other

wise have been laid off during the winter, mapped 194 lakes in 17 southern 

counties. The perfection of an electric ice drill~has greatly facilitated 

this work. 

Biological investigations by summer crews were made on 76 lakes 

located in 31 counties. These included such important waters as Gogebic, 

Higgins, Long and Black lakes. Reports summarizing the conditions for 

·~ B C J D d ·i •·· Cl 1 w· t Lal · , .. ,r~ h" rown, • • ·• an l . 11. . ar,:: . in er ce Lta pping. l;uc ig;an 
Conservation, Feb., 1939• 
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fish life and with management recor~~endations are being prepared as 

rapidly a.s other duties will penni t. 

The entire stream system of the Huron River, and parts of the Dowagiac 

and Muskegon rivers were surveyed during the summers of 1938 and 1939 

and reports have been or . are being prepared covering the investigations. 

(2) ~ ~ investigations. Continued attention has been given 

to important problems connected with the feeding habits of game fish, 

and their relation to the available supplies of natural food organisms. 

Additional studies were conducted on the population of l1ontana 

grayling introduced into Ford Lake, Pigeon River State Forest, during the 

preceding bienniUI!l. Although this experilnent was conplicated by the un

authorized stocking of bluegills in the lake, some useful inforrnation 

was derived from that act. Stomach e:xamina t :i. ons revealed that the gray ling 

continued to feed predominantly on such predaceous aquatic insects as 

diving beetles and the immature stages of dragonflies, and also that 

after the grayling had attained a length of slightly more than nine and 

a half inches they began to feed on young bluegills. It was further 

established that the bluegills in this lake acted as direct food competitors 

2/ of the grayling. ✓ 

In connection with efforts to assay, with adequate accuracy, the 

amount of ""fish food organisms naturally present in trout strearis, on a 

unit area basis, a critical study of quantitative collecting methods \i✓ 

indicated that the collapsible square-i'oot bottom sa.npler yields the 

'~ Leonard, J.,;;. Further Obs ervations on the Feeding F.i.a.bi ts of the 
Montana GraylinG (Thymallus montanus) and the Bluegill (Lepomis macrochirus) 
in Ford Lake, !.1i chi gan. Trans. Amer. Fi sh. Soc. 69:245-256. 19Ii.o. 
':) . 

-</Leonard, J. W. Comments on the Adequacy of Accepted Stream Bottom 
Sampling Technique. Trans. Fourth N. Amer. Wildlife Conf., PP• 268-295. 1939• 
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most satisfactory results of any device now in general use, althou6h it 

possesses certain undesirable features. Data obtained suggest t hat while 

a given area of stream bottom is capable of supporting a definite volume 

of food organisms, these may vary as to species represented ,vi t hi n a 

restricted, unifonn area. 

An example: of how advers e weather conditions may, within a brief 

period, seriously deplete the suppl y of fish food organisms was noted 

when a late spring freeze trapped, in a layer of ice, a large share of 

the emerging adult population of a midge very im~ortant in the diet of 

fish -.Ji in a small sout hern Michigan lake. 

An aquatic insect not previ ously knovm from Michigan was encountered 

during t he course of a surve;/ of stream-inhabiting fish food orga.ni sms. -~ 

(3) The minnow problem• Experiments were continued in methods for 

producing minnows for forage and for bait. Rate of reproduction and of 

growth have been shown to be detenllining factors in the c}·~oice of species. 

Bluntnos e , fathead and golden shiners have proven to be the best mirmows 

to use as forage i n bass ponds. These can be produced at t he rate of 

200,000 per acre. ExperiI:J.ents with the common suckers and horned dace, 

the most popular bait mi~.nows for pike, have demonstrated that production 

of t he larger sizes generally requires two years. Unfortunately these 

species will not breed in ponds so that spawning streams must be provided 

or the spawn must be t aken arti f icially. 

,,,!y Leonard, J.V-:. L1ortality of Aquatic Diptera Due to Freezing . 
50:107-108. 1939. 

Ent. News 

\J"Leonard, J.W. La.nthus albistylus (I-fu.gen), a New Record for Michigan, 
with Ecological Notes on the Species ( Odonata:Goraphinae). 0cc. Pap . : :us. 
Zoo 1., Univ. r.!ichigan, ~ -= 1-6. 1940. 
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• Experimental introductions of minnows and crayfish have been made in 

a number of streams and lakes and results of these plantings are being 

determined. 

Some assistance has been given bait dealers in the form of advice 

on methods of culture and transportation. Pamphlets have been prepared 

on the culture of minnows, insects, worms, crayfish and baits used in 

winter fishing. 

(4) lli£! populations. In order to know how large a crop of fish 

can be safely taken from a. given water each year, it. is necessary to 

determine the number, size and age of the important game and forage fish 

which are present. Blocking and seinine limited sections of trout streams 

is practicable in small open, smooth-bottomed areas. 

During July 4-11, 1938, twelve sample areas in a 3-mile stretch 

of the White River north of the town of White Cloud were blocked and 

seined, and during July 24-30, 1938, seven test sections of the Maple 

River northwest of the Pellston Mill Pond were similarly treated. In 

both localities the fish captured were measured, counted, and weighed. 

and replQ.ced in the streams. All the sample plots were carefully mapped 

so that accurate computations of the numbers and pounds of fish per acre 

could be determined. 

The White River, where sampled, was found to be carrying an 

average of approximately 9 times as many fish per acre as the Maple 

River, and about 3 1/2 times the poundage per acre (aver~ of 

20,954 fish in the White River compared to an average of 1,957 fish in 

the Maple River; average of 47g pounds of fish per acre in the White, 

average of 121 pounds per acre in the Maple). There were almost 10 times 

as many legal trout per acre in the White River as in the Maple River 
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(117 in the White, 12 in the Maple). However, from scale studies of the 

trout in both strea.Ms, it was determined that trout of all ages grew 

faster in the Maple River than in the ~,hi te River, probably because of 

the smaller number present. 

In Au&ust, 1939, a test of a coal tar derivative, as a substance for 

sturuli!lg the fist1 vd. thin a blocked area of stream, was performed on a 

small tributary of Hunt Creek in l.Jontmorency County. All of the marked 

trout placed in the section were recaptured and were successfully revived. 

The method does not seem to be of general practical application because 

of the difficulty of recovering the fish. 

Further investigations in a search f'or a rapid, accura.te method of 

estimating the sporting stock of the trout streams are novr being pursued 

at the Hunt Creel: Experimental Trout Station. 

Population studies in lakes were continued as a by-product of poison

ing to elirn.i:nate stunted populations in waters otherwise suitable for 

trout. These counts are not typical of better }fi. chigan lakes, but are 

nevertheless of considerable interest. O'Brien Lake, Alcona County as 

a!1 exa.nple yielded a total of 31.000 fish, but of these, only 1,5'6 were 

legal size or 1.5 legal fish to the acre. Analyses of the fish populations 

in a number of so treated lakes are now underway and will be reported 

later. 

On other waters where present conditions were more satisfactory, 

another method improved by Dr. David Thompson of the Illinois natural 

History Survey ha s and is,lieing used. Trap or :£',Jke nets are er1ployed to 
the fish 

catch/\n.li ve and an identifying mark is placed upon each before r eturni :;.1g 

the fish to the lake. A pro~ressive marking and recordiUi; continues over 

a period of several weeks or until the daily co;nputati ons o i.' the population 
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develop a reasonable constanc:,'• On one lake in Montmorency County the 

estirre. ted population was 11.200 legal fish , exclusive of the perch, or 

11.5 fish per acre. In Hi llsdale County a 104 acre lake was estimi\ ted to 

contain about 12.000 legal fish or 115 per a cre; in Branch County a 122 

acre lake had a calcul ated population of 49,000 legal fish or L.OO to the 

acre. This count followed a wi?lter of heavy ice fishing which removed 

23,0.49 fish. 

(.S) Creel census. The only way to accurately determine the results 

of :'.!18.na;e:nent practices such as stocki::tg, environmental im,rovernents, 

:9opulation control, etc. is by conducting ~ld studies, popularl y :movm 

as creel census. 

Three t'Jpes of creel censuses have been conducted on the waters of 

t his state during the past biennium. {y The first or general census 

constitutes a rando:n sampling in nearly all sections of the state. This 

is carried on by the Conservation Officers in connection wit:1 their regular 

dutias ~nd has been in continuous operation since 1927. Over this period 

more than 183,000 fishing records have been submitted ancl tabu lated. In 

1939, 32,432 records were sent in for analysis. The average catch per 

hour for the entire twelve year period for all inland waters was 1.21; 

for 1939 it was 1.1 lelal f'ish per fisherman per hour. As in previous 

years, the quali-bJ of fishing as indicated by the catch per hour vre.s 

hie;hest in the sout':ler"1 portion of the state, but the largest average 

size was recorded in the northern di stricts. The data froB the general 

census records is i::icreasing in value as ,1ore a.nd more material becomes 

available for analysis. Reports for individual waters are placed on 

su..-rrnnary cards, and the ti.velve year accm!mlations for many waters give the 

\bl-Cl k O --
1 

· 1° -:·-, 1:.. ., - ·-- --------···-

v a.r . , • ~1 . a.n:. A oer.., .., • . ~az?.ar8.. Censuz--nshcries St ~r l•3• 
7 Ii ~hi 6an Conservation. ·,,iay-Ji.L1e, 1940. 
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Department accurate inf'orma.tion as to the most i rrP?Ortant species caught 

and the average size. Intensive netting or intensiYc censuses have in-

variably confinned the evidence collected by the Conservation Officers 

through the general census, f'urt:1er proving its value. The accompanying 

ma~ is derived from General census data and shows t he percentage of the 

total catc:1 of each of nine i mportant .:;a~1e species ta.ken in different 

geographical districts of Michigan. This map demonstrates graphically 

the variations in t he composition of the average angler's catch for dif

ferent sections of the state during 1939. Ll.ttle change in these figures 

from year to year has occurred. 

In addition to the general census, an effort has been made to obtain 

s.s compl ete a record of the anglers' take as possible on specific waters. 

This type has been called the intensive census and has been conducted 

by Department staff members and on a number of lakes and streams by the 

several federal agencies interested in these problems. 

Intensive creel censuses were operated by the Institute and the 

c.c.c. on portions of six trout streams in 1938, seven streams in 1939, 

and five streams in 1940. In the latter season, two of the five were 

in the U~per Peninsula, where aLnost no censuses of this type have been 

conducted previ ously. The majority of the trout lakes of the Pigeon River 

Forest have been under intensive creel census during the biennium just 

concluded. 

For the censused trout stre1111s, the average catch per hour was 0.49 

trout (varying from 0.26 trout to 0.55 trout) in 1933, and in 1939 an6lers 

on the censused viaters caught fish at the average rate of 0.47 trout per 

hour (varying from 0.32 trout to 0.63 trout). On the trout lakes of the 

Pigeon River Forest the cat,.::h per hour was less, but t '.'le fish taken were 

of larger average size. 
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Comparison of angling pressure from creel censuses on typical 

northern Wd.chigan warm water lakes and on trout waters show that t he 

trout streams are fished about 7 times as heavily as the lakes. 

' 

The relationship of winter fishing and summer fishing is being 

investigated through intensive creel census and fish population studies. 

Preliminary analysis indicates that in some lakes the winter catch 

(primB.rily bluegills) may be of considerable importance. On t wo lakes 

in the southern tier of counties, the catch per hour for winter fishing 

exceeded the sum.mer figure. A great ranee in winter fishing pressure 

exists, however; many lakes a r e fished little or not at all. Where 

facilities a.re good and where the lake has a proven reputation and adequate 

access, the pressure is heavy and in some instances may be excessive. 

of importance is being attacked by t he same methods; 

namely, the relation of suckers to game fish in lakes. After several 

years of intensive creel census and study of feeding habits and grovrth of 

suckers and gane fish in a la..'-: e knovm to have a large sucker population, 

t he suckers will be drastically reduced in numbers and the effect upon 

numbers, grovrth and yield of the game fl sh ·will be followed through con

tinued creel censns and populati on estimates. The same procedure is 

being followed in evaluating the significance of dogfish in relation to 

ga.::ae fish. 

A third type of census, t he special or volunteer, has been dis

continued this past year beoause sufficient data has been accumula ted and 

because of the inherent difficulties of obtaining a standardized return. 

This census was conducted by selected expert a.~glers on a volunteer basis. 

~ch man kept his ow·11 daily fishing record on specially provided blanks 

and submitted them f or analysis at t he end of t he fishing season. It vra.s 

determined from t hese data that the expert was considerably more successful 
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t~an t he average run of the mill fis herman and that this was especially 

true on t he trout streams. 

(6) Results of trout planti ns exper i ment§,./ A number of experimental 

plantings of tar;ged or .f':i.n-clipped tr01.1t have been made mostly in streams 

where the intensive censuses referred to above have been in operation. 

Recoveri es i n and adjacent t o ~he censused areas on streams,of tagged 

legal-sized trout released at different seasons of the year proved t hat 

very few (not more than 5 per cent) fall-planted brook trout of legal 

size survive the winter to reach t he an::; l ers' creel in t he followi!'lg 

sea.son. ·1,. Hovrever, from. 5 to 62 per cent of the tagged adult brook trout 

released in the spring or during the open season were recovered by the 

anglers. In general, the preceding statement holds true for legal-sized 

rainbow trout planted in streams, and also probably for legal brovm 

trout. }fore exper imental work is needed with the latter species, however. 

Recoveries of fish from planti ngs of marked fi ngerling trout in areas 

under creel census have slwwn that less than 2 per cent of the fi ngerlings 

planted are caught by anglers as legal trout.~ 

Data from the trout lakes on the Pigeon River Forest have demonstrated 

that fall plantings of legal- ~; ized rainbovr trout in suitable lakes may be 

expected to furnish good angling; in the following season, since from 

23 to 66 per cent recovery of the total pla..11.ting or total number of marked 

fish released have been reported to creel census clerks. This conchlsion 

is further supported by the large number (80 out of 500) of tagged .f':i.sh 

voluntarily reported from rainbow trout planted in Burt Lake in Septenber, 

1939. ~eports from this planting are still beins received by mail • 

.:!J Shetter, David s. and Al bert s. Hazzard. Results fron Plantingsai;civ. 
x±xBli: of Marked Trout of Legal Size in Streams and Lakes of ~:Ii chi gan. 
Trans. Am. Fish . Soc., 1940 (in press). 
3; Shett er, David S. 
v' Success of Plantings of FiilGerling Trout in Michigan Waters as Dem.onstrated 
by Harking Experi~ents and Creel Censuses. Trans. Fourth If. Am. Wildli f e 
Conference, 1939, PP• 318-325. 
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Predators. ; Investigations to determine which, if any, predators 

of' fish ma;;r be deleterious to sport-fishing were continued with cooperative 

support from the American Wildlife Institute, the University of Tufichigan, 

and Michigan State College. 

Additional studies completed on the .American Merganser~ substantiate 

earlier findings by the Institute that trout predominate in the food of 

these birds on trout streams. "Merganser drives" are described as a means 

for controlling abnormal concentrations of these birds on such waters. 

The Red-breasted and Hooded Mergansers are shown to be of little importance 

to fish management in :Michigan. 

The mud-puppy or water-dog was studied in 1'vans Lake, Lenawee County. 'l9' 
One hundred and five specimens collected by spearing at night in late 

April, 1937, had eaten mostly the larvae and nymphs ("wigglers") of aquatic 

insects. Other itens found in considerable quantities in the stomachs of 

these salamanders were crayfish and earthworms. A few fish (mostl:r forage 

species), snails, frogs, a~d turtles had also been eaten. Indications are 

that the mud-puppy is not a significant predator of game fishes but rather 

it may compete somewhat with sport fishes for food. Control of the compara

tively low populations as existing in most Michigan waters is not recom

mended on the basis of the present data. 

A compendium of methods currently used to control fish predators at 

hatcheries and rearin6 stations was made. ,fy Some of the results of the 

survey used to gather this information were given in the report for the 

previous biennium. Tests of an automatic acetylene detonator demonstrated 

J Salyer, J. Clark, II, e.nd Karl F. Lagler. 1940. The Food and Habits 
of the A.:."!lerican :Merga-;.-iser During Winter in M:i.chican, Considered in Relation 
to Fish :Management. Journal of Tiildlife Management, 4 (2): 186-219. 

~ Lagler, Karl F. and Karl E. Goellner. 1939. The :.iud Puppy, an Enemy 
of Fish? 1!iichi6an Conservation, 8 (7) :J. 

~Le.gler, Karl F. 1939. The Control of Fish Predators at Hatcheries 
and Rearing Stations. Journal of Wildlife Management, J (3): 169-179. 
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this mechanism to be ineffective for frightening Kingfishers and members 

of the heron family from hatchery waters. Screening of small ponds and 

raceways (with screens of wire on frames near water level) was demonstrated 

to be eff ective in excluding fish eating birds. Further testing of screens 

(overhead on a framevrork of pipe) is in progress. 

Completion of analyses of the food of large series of the six common 

kinds of aquatic turtles (se:ni-box, map, soft-shelled, musk, western 

painted, and snapping) in the state showed that the snapper alone eats 

appreciable amounts of fish.~ The food in the stonachs of 186 sna'!'.)ping 

turtles was ma.de up approximately as follows: one-third, water plants; 

the second third, game fish, and the last t hird, dead fish, and other 

carrion, insects, cray fish, snails and clams. Remains of water plants 

comprised more than nine-tenths of the food in t he intestines of 278 snappers. 

Turtles were considered to be a menace to the success of the artificial 

propagation of pond fishes.~ Conventional turtle traps were demonstrated 

to be the most effective means of control. 

Study of the water-snake and the gars and bow!'in (fresh-·water dogfish) 

were actively cont inued and an investigation of the food of the otter was 

begun. The otter material ca.~e a s a result of the open season on t his 

animal during the seco nd year of the biennium. _ _..., ___ _ a;,,\ ; As more and more data are accumulated on the predator problem, it 

G 1/ V becomes increasingly a :··parent that only on rare occasions may the animals 

\!J studied be in themselves the cause of depleted gaYQe fish populations. If 

any control of fish predators investigated is required, it is believe that 

this can be accomplished by alt erations of environments to favor game 

~ Lagler, Karl F. 1940. A Turtle Loss? .American -.Yildlife, 29 (1): 
w.-1.il+. 
~Lagl er, Karl F. 1940. Turtles, Friends or Foes of Fish Culture? 
The Progressive Fish Culturist, ,50:l~_-18. 



species of fishes rather than by direct removal or extermination of t:he 

predators. 

(8) Fish population control./ Surveys by the Institute staff often 

reveal lakes overrun ¼~th undesirable fish. It has been proven that in 

many instances these lakes ma:, be llltlde to provide good fishing by 

eradicating the undesirable species and introducing game fish better 

suited to existing conditions. Conplete removal of a lake's fish popula

tion can hardly be achieved wi t_'l,. nets; and most of the cheDtlcals known to 

kill fish also destroy the aqua tic food organisms. A certain drug which 

seemed especially promising was made the subject of e.n extensive series 

of laborato~J experiments, froB which was derived a. dosage table whose 

application was found to result in a complete kill of fish vdth almost 

no mortality among the food organisms.~ 

Reduction in numbers of fish in waters naturally overpopulated by 

transfer, partial poisoning, destruction of spavming beds or introduction 

of predacious fishes is being tested at present and a ppears to offer 

considerable promise. Definite management methods ca:'.lnot as yet be 

of fered. 

A further development in population control for trout lakes contain

ing some cold water species as well as undesirable forr,1s was accidentally 

dis covered.~ Two small private lakes in Otsego County foroerly p-oduced 

excellent brook trout fishing. Following the introduction of bass, rock 

bass, perch, etc., trout fishing declined to almost zero despite regular 

Leonard, J. ·w. 
Amer. Fish. Soc. 

!-Totes on the Use of Derris as a Fish Poison. 
68:269-280. 1939. 

Trans. 

~Greenbank, John. Selective Poisoning of Fish. Trans. A.ln. Fish. 
Soc., 191+0 (in press). 
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plantings of trout fingerlings. An atte~n.pt to cor.1pletely poison 

the lakes without first determining the volume of water apparently re

sulted in dest~~ction of all warm water species but killed very few trout 

and suckers. Measurement of the volume later showed that frora. half to 

two-thirds of t he amount of poison needed for cor!iplete kill had been used. 

Apparently the shore and surface waters received l ethal doses while the 

cold bottom layers where most of the trout and suckers were at that time 

of year were little affected. 

(9) Growth rate. During the past two years growth rate studies have 

been increased. A series of experi~ents has been started to determine 

the effect upon growth of the reduction of the density of fish populations 

as described above. The results obtained see!'l to give considerable 

prt,mise. ,& 
Work is being conducted to deternine the average si ze of important 

ga.-rn.e fish at each year of life. This study will provide a standard of 

growth by which to judge whether or not the fish in any lake being in

vestigated are growing as well, better or poorer than they should. When 

lakes are found in which the fish are growing a great deal faster than 

the average, a more intensified study of the lake may be conducted to 

find out the cause of t his increase, or vice versa if slow gro~vth is 

found. In this way it may be possible to set up a requirement list for 

better fishing conditions which can be carried out through i mprovements 

under fisheries manage~ent. 

& Beckman, W1lliam C. The Increased Growth Rate of P..ock Bass (Ambloplites 
rupestris) Fol lowing Reduction in the Density of Population. Trans. Am. 
Fish. Soc. Vol. 70 (1940) 191.iJ_. 
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The time at whic l1 t he year mark or annulus is formed on the scales 

of fish in various parts of Hichiga.n is being determined. This will enable 

the investigators to make more accurate determinations of the age of fish 

in the early spring and su.'T!I!ler collections. 

(l) ·;iinter kill.1 During especially severe winters, certain lakes, 

mostly in $Outhern 1ilichi 6an, suffer severe fish losses under the ice. 

Earlier investigation had shown this to be due to depletion of oxygen, 

but the cause of the depletion and possible methods for alleviating the 

condition were yet to be found. 

In the winter of 1939-40 a large series of chemical determinations 

was made throughout the period of ice cover on certain lakes near Ann Arbor, 

three of whi ch were known to have "winter-killed" during the severe winter 

of 1936. 

In an experiment at the Drayton Plains Hatchery, light was largely 

excluded from a small pond by building paper, and in another a larger 

a.'T!ount of light than normal was ad.ni.i tted b;, re!!l.oving the snow cover from 

the ice. An experiment in p1.rn1pinG water into a small, private fish pond 

was perforraed in Livingston Coun°bJ• 

Results of observations and experiments indicate that: 

Winter-l~ill occurred in varying amounts, usually small, in several 

Michigan lakes in the winter of 1939-40. The winter probably was no !!lore 

severe than normal, but was rather prololl{;ed. 

The contact of a relatively large proportion of a body of water with 

organically rich bottom materials (such as in a shallow, muck-bottomed 

lake) tends to bring about diminished OX'Jgen, with the attendant danger 

of winter-ldll. 
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Light entering the water through the ice has a tendency to counter

balance o:xygen los s presumably by photosynthesis of aquatic pla!lts, and 

any method of i ncreasing the penetration of li ght may therefore be help-

i'Li.l in averting winter-kill. 

A small streaP1 of well water had little, if any, beneficial effect 

in preventing OY.'Jgen loss i n a pond. 

Acid bog water ism.ore a.pt tha!l ha.rd water to show rapid and large 

changes in dissolved oxy~en cont ent, e.!ld thus :r..a.:' be n ore subject to 

Y:-:i nter-1'.:ill. 

The cu·c.ting of hol e s through the ice and stirring the water rather 

than alleviating winter ld.11 as origirie.lly- h oped, a ppears to concentrate 

the fis h a. t such points t o the extent that dcpleti on of oxiJgen may be 

accentuated and more fish may die than if no aeration were attenpted. 

(11) Li f e histories. Obvious l y fis h and game cimnot be managed 

intelligently in the i'tilrl without adequate k nowledge of their he.bi tat 

requireri.ents. For instance, fis h have definite tenperature ran6es in 

whicr: they do well; in others they die or become stunted. Some must have 

running water t o spawn su cces sfull;,r; others need qu iet waters full of 

aquatic plants. So little was known of the basic requirements of certain 

i mportant game fish that it was evident that life history studies vrould 

be necessar;,' before managern.ent could be a.tten pted . As a n exair. ple, it 

has been dif~icult to explain satisfactorily the a pparent increase or 

decrease of northern pike in certain :':ichigan lakes because of the lack 

of !.mowledge concerning the life histoi:,r and habits of the pike. if 

.{V Carbine, W. F. The Pike. M"ichis an Conservation • August, 19:38. 
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Investigations started in the spring of 1939 were continued through 

the summer of 1939 and sprinr; a.ncl summer of 191.JO at Eoug;hton Lake a.nd "iialled 

Lake ( Oakland County) • Observa ti 01:.s were riade on the run of adult pike, 

spawr.inb ha.bi ts, return of the young to the lake, feeding ha.bi ts and growth 

of young and adults, and migrations. Capture by anglers during the follow-

\ ing sea.son of 20 per cent of the adult pike tagged in one ditch indi cates 

\ ,, a rather heavy fishing intensit;:, for pike at h oughton Lake. 

---------- Great morta lity among the young pike occurs between time of spavming 

and time of descent to lake. From an estimated 2,000,000 eggs deposited 

in one ditch, 7,200 young returned to lake (6,000 of these under 2 1/2 

inches). Young grow at rate of about one-twelfth inch per day. They are 

extremely cannibalistic, startin6 to eat one another ~nen little less than 

an inch in length. 

Intelligent fish ma.11..ageTient also requires accurate knowledge of the 

number of e,3;g s, fr:{ and adults that result from natural reproduction. 

Obse r vati ons have been made during t he past three years in Deep Lake, 

Oakland County on the spavminr; habits and tl!.e number of fry produced per 

nest by the bluegill, corrnnon sunfish, rocl: bass and largemouth bass. ~ 

~ Carbine, vV . F. Observations on the Spavming 
Fishes in Deep Lake, Oakland County, Uichi s an. 
Wildife: Conference, 1939 , PP• 27.5-207 . 

Habits of Centrarchid 
Trans. Fourth J:J • .P-.m. 



Species 

1938 

L. H. bass 

Rock bass 

Common sunfish 

Bluegill 

Total 

1939 

L.- i'~:. bass 

Ro ck bass 

Co1:unon sunfish 

Bl uegill 

Total 

-
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Number of Fl"'.f Produced in 

Deep Lake, Oakle.:nd County 

Average 
Ho. r.i.ests No. nests fry per 
in lake exa.rdned nest 

33 4 4,977 

58 9 796 

188 2 8, Cl74 

369 17 17,914 

.. - - - -

648 32 

23 3 6,832 

49 16 2,213 

121 10 5,990 

621 19 16,15.5 

814 48 

Ho. Estimated l!o. of 
fry produced 
per a.ere 

11,000 

3,000 

101,900 
,•'r 

443,600 

559,500 

9, 821 

6,379 

48,319 

668, 817 

733,336 

(12) Lake soils. Accompanying the increased interest in lake im

proveMent during the past faw years, there has a risen a demand to know 

more concerning t he bottom soils and their relation to productivi.-bJ of 

lakes. This investigation was inaugurated in 1938 in cooperation with 

the Soils Section of the Agricultural Experiment Station at Michigan 

State College through the Conservation Institute. 



-- ...... ' ! 

'rhe first phases of the investigation to receive attention dealt~ 

with finding a satisfactory means of determining fertility in bottom soils., 

followed by actual tests on a lar6e serie s of soils collected from lakes 

throughout the state, unci. then deterrtlning the relationship between bottom 

soil fertilit;,r ancl the nature and luxuriance of the associated aquatic 

vegetation. This study~showed clearly that cifferences in fertility 

exist but the way in which these differences are reflected in the aquatic 

vegetation are not so apparent. 

Following this preliminary study, fertiHzation plots were set up 

in the greenhouse using soils taken directly from lakes. Soils which sup

ported little or no vegetation were used. Fertility tests were !!ltlde and 

commercial fertilizers were applied on the basis of the fertility tests. 

The common waterweed (Anacharis cana.der:isis) was used in the e::cped.IT1ents. 

Results of the greenhouse tests are somewhat obscured by the fact that 

there seened to be s eri ous cori1.petition for the added nutrients between 

the vre.terweed and t ne algae, which in sono cases, responded to the treat

ment to such an extent that the watervreed was completely chofked out. 

However, the greenhouse work was supple!'.1ented by test plots constructed 

in the floati ng bog surroundj_ng Rose Lak e at the Game Division's Rose 

Lake Experimental Farr1 located northeast of Lansing. In these plots 

certain fertilizer treatr.lents showed remarkable increases in both algae 

and the hi gher plants. Fertilization of some small experi mental lakes 

will probably be the next step in this direction. 

At present a comprehensive study is being conducted on four lakes 

in the northern part of the state. This involves further research on 

~ Roelofs, E. W., 19l_i.O. Available Pla.nt i:iutrients i n I.zJ:e Soils. 
llich. Agri. Exp. Sta. Quart. Bul. Vol. 22, No. 4. 
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fertility of various t ypes of bottoms; the relationship of organic matter 

to fertility; a quanti ta.tive determination of the vegetation growing on 

soils varying in composition, fertility, and percentage organic matter; 

the ecology of nwnerous species of plants; and further determinations on 

the relationship of plant nutrients in the soil to the anount of the same 

nutrients absorbed by the plant. In adc'.i tion, several i!!1provenent devices 

were placed on a wave-swept shoal in orcler to study the effect on plant 

growth of rninirri.izing wave action on a barren shoal. 

Another object i ve of the project is to establish a suitable classifica

tion of lal:e soils. This has received considerable attention, but it is 

extremely difficult to devise a clas sification which is adaptable to use 

by the average worker in the field of fisheries biology and at the same 

time retain much value for t he technical soils i nvestigator. 

(13) Stream and lake improvement. The Institute has continued to 

assist vari ous state and federal agencies and sportsmen's clubs in planning 

and inspecting stream and lake improvement. 

During t his bienniwn the University of I.Iichi gan Biological Station 

at Douglas Lake has again been used as a center of research to test lake 

improvement devices, particularly brush shelters.~ :J.emovable shelters 

were installed at various depths and locations. Fine-meshed seines were 

placed around these shelters just prior to examination so that the entire 

population of fish in and immedi ately adjacent were captured after the 

shelter was dragged to shore. Checks of similar areas ~~thout shelters 

were made f or comparison. Considerable difference was found in the number 

.zy, Rodeheffer, Immanuel A. Further ,:;tudies Ht t he Use of Brus:1 Shelters 
By Fistt in Dour;las Lake, !•1ichi 3;an. IEich . Acad.. of Sci., Arts a:nd Let ters, 
Vol. 25, 1939, published 1940, PP• 357-366. 
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e.nd species of i'ish using the shelters during the day a.nd during the 

night. Rock bass a.nd punpkinseed sunfish were found in unusual abundance 

a.round the shelters in t he day, but there were only one-fourth as many at 

night. As the fish were equally scarce elsewhere on the shoals., a nightly 

migration to deeper vra.ter is suspected. Perch were more abundant around 

shelters than on open shoal in the day, but were not attract ed to shelters 

at night. Of the two black bass, the largemouth showed the greatest 

preference for brush shelters. 

In order to learn more of the movements of fish in and a.round brush 

shelters, fish were marked and recoveries were made by netting or from 

anglers' catches.~ The results of this investigation indicate that 

there is little movement of native game fish from one part of Douglas I.Ake 

to another. Adult smallmouth bass transferred to Dou6la.s I.Ake from 

Lake Michigan were tagr;ed and planted at one place. They were recaptured, 

however, at widely separated points a.t some distance from where they were 

released. All recaptures were ma.de at brush shelters or in weed beds. 

(14) Fis)1 movenents. As mentioned in previous discussions, the 

move!'1ents of fis h have been followed by jaw-tagging with serially numbered, 

monel metal ta.gs or by renoving one or more of the fins (in studies of 

mass movements). Many thousa~1ds of fish., including all important game 

species, have been marked by either of the methods a.nd liberated in tvrelve 

inland lakes, six trout streams and in northern Lake Michigan. The 

Conservation Department wishes to take tli.is opportunity to thar.k the many 

~ Rodeheffer., Immanuel A. The Hovenents of Earked Fish in Dou~las Lake., 
Hichigan. :Mich. Acad. of Sci., Arts, arnl Letters, 1940 (194l). In press. 



-22-

anglers who have reported the car, t ur e of taf;f;ed or fin-cliuued fis h and 

to request that they continue to cooperate in this -way. 

Two-,my fish tra:n. s or weirs have also been used to learn about fish 

movements. For two years from the time of ice break-up to early sunmer 

such a trap has been operated just below the outlet dan at Houghton Lake. 

In 1939 some 1,200 fish went do·wnstreaT'.l. out of the lake and 490 were 

taken going upstream. A more efficient trap was installed in 1940 and 

took approximately 5,000 fish which were leaving the lake and about l,_500 

moving upstream. The great rna,iori ty of t he fish were suckers. Only a 

few northern pike and walleyes and other fish left the lake, a.nd of these 

(all were marked), t he majori "t:! returned througl, the trap. Simila r results 

have been secured from a two-·way weir operated at the outlet of Lake 

Gogebic. Yieirs installed on t wo feeder streams of Hunt Creek have shown 

a considerable dovmstrea.m movement of fini;erling trout but ver;f li ttle 

upstream mig;ration even durin r; the spawn.;_ng season. 

(15) l'he li.unt Cr e ek ExneriMent Station. ~ For several years the 

Institute has recognized the need for a fi elci station which would serve 

as a base for staff workers in the northern part of the Lower Peni11 sula, 

am~ where i n tensive investigations of an experimental character could be 

carried on under the continuous supervision of a resident biologist. In 

the spring of 1939, after inspecting 1:1B.ny possible locations, Fish Division 

administrators finally chose a desirable site for t his station in a state

owned section of land embracing most of the headwaters of Hunt Creek, a 

tributary of the Thunder Bay River, in southwestern ifontm.orency County. 

~ Hazza rd, Alcert s. Hunt Creek Fisheries Experiment Station. 
i:lichi3an Conservation, April, 1940. 
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The drainage area involved includes several tributaries of various sizes, 

three small lakes, one of which contains trout, and several beaver ponds 

of dii'ferent sizes and ages. During the swnmer of 1939 staff members 

conducted an intensive creel census on this section of stream, installed 

fish counting weirs on two tributaries, and mapped the lakes. In September, 

construction of a combined laboratorJ and residence was begun, and completed 

about the middle of I.'.:ay, 1940. During the fall and early vrinter of 1939 

the chief project, aside from construction, was the preparation of a detailed, 

large-scale map of the stream and its tributaries. In addition, survival 

and growtb_ rate experiments were started by marking and releasing in the 

stream a number of trout, bot~ Yd.lo. and hatchery-reared. Seining for re

coveries is continuing at monthly intervals. Throughout the year, the 

fish food supply has been investigated. During the fishing season of 

1940 another intensive creel census is being taken. 'lhe fis h counting 

weirs are still in operation, and have revealed a very heavy do-,.nstream 

movement of trout, especially in spri nt; and fall months. 

Present plans call for at least one more year of intensive analysis 

of existin6 conditions, after which VEl.rious t :rpes of environmental control 

will be tested, vd tb_ figures on original conditions serving as an accurate 

measure of results. Construction is under way of three stream channel 

di versions, with screens at either end, v,;here controlled experiments on 

survival, growth rate, food selection, carrr ins capacities, and marking 

,nethods can be conducted under natural stream conditions. The basement 

of the station contains an aquarium table nhere small-scale indoor ex-

periments may be carried on. 



One of the chief advantages of t he station lies in the fa.ct that it 
~ill make pos sible detailed and almost constant investigations of wi nter 

conditions in trout streams. 

__ ___.---- {16) Diseases and para.sites. Al though recognized as an important 

~ • problem, adequate i nvestigation of fish diseas es and parasites has not 

(o 4 been possible duri ng t he bienniwn for lack of experi enced personnel and 

neces sary facilities. Unusual mortali t ies and specimens of diseased fish 

have been diagnosed as well as possible. A peculiar disease affecting 

onl y brovm trout has occurred in early sur.wer in several important streams 

and wa s responsible f or a rat her heavy loss, especially in 1939. It is 

hoped t hat another year a !tholo1;ist may be avai lable t o det ennine the 
" 

cause. 

Severe infestation of trou t with lampreys in t he Manistee River was 

first report t=, d in 1937. Investigation in the spring of 1939 and 19h0 

revealed no definite spawning runs of adult lampreys which coul d be con

trolled. 'rhe spawning activities of the native, non-parasitic l amprey which 

are evident to most f i shermen were observed. It was found that this 

lamprey is a seri ous pest of trout in only a limited section of the river, 

i.e. from about 1/~ mile above the M-76 bridge t o jus t below the Livingstone 

property. A..~ average of 35 per cent of t he trout exa.nined bore l a.npreys 

or fresh scars. Study of t he habits of' t he larval l ampr eys showed them 

t o be restricted to muck beds overlaid by one or 'b.rn i nches of sand which 

were f ound a. long t he strear.. ba.riJ<S. The current was sluggish and. a moderate 

growth of water plants occurred on t hese bar s . It wa s suggest ed that the 

best met lcod of control wou l d probably be for fi shermen t o carz-:i, fine

meshed l andi. ng nets a.nd to destroy a l l la.?1preys caught vd. t r. t he fi sh . 
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Dig6ing out larvae would be diff icult and destructive to the trout food 

supply. 

(17) ~,dmmer•s itch. During the SU.7il, er of 1939 the Institute co

operated with t he State Strea.n Control Conmi ssion by provi ding a fisheries 

biologist to a scertain t he eff ects upon fis h life of the methods used to 

check swimmer's itch. It was determined t hat the treai..""'!lent of svlimming 

beaches by co :_:iper sulphate and copper carbonate did little da::1at;e to fish 

li f e. Fish vrere observed to avoid t he treated area. Plank ton in the 

area treated is destroyed but i s renevred from other parts of the lake 

wi t bin 24 hours. lfo st bottom organisms arc killed but these are few in 

number and of minor im:1ortance to fish life on swimming beaches where the 

bottom is mainly shi fting sand. A thorough ecological study of the snail 

which carries the parasite causing svnmrn.er' s itch has been recommended 

in hopes that a cheaper and more permanent method of control ma~.r be 

discovered. 

New projects recommended for inclusion in the program for the coming 

bienniun are: 

(1) Establishment of a fis h cultural experiment station to serve as 

a center for investigation of fisI'- pathology, nutrition and selective 

breeding. 

Research in these fields is badly needed in order to test present 

methods a nd t o try out new i deas in fis h culture. 

(2) Inauguration of a district biologist plan . It is proposed to 

locate a fisheries bi ologist in each fishery district. His duties will 

be to assemble all stream and le.ke survey data to assist the Di(strict 

Supervisor in preparing management plans and t o !nake bi ological investiga-

tions of special problems in his area wit h aid from t he Ann Arbor staff. 
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It is expected that one district biologist vnll be added each year until 
' 

all secti ons of t he state are supplied. In tl:.i s vra? it is hoped that . 

science will be brought to bear directly on the prob l o,1.s c,1.c:ountered by 

the ;i1e n in the field, enabling the::n to better develop management methods 

for t he wat ers under t heir supervision. 

/ 
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